BACKGROUND: RIME is a descriptive framework in which students and their teachers can gauge progress throughout a clerkship from R (reporter) to I (interpreter) to M (manager) to E (educator). RIME, as described in the literature, is complemented by residents and attending physicians meeting with a clerkship director to discuss individual student progress, with group discussion resulting in assignment of a RIME stage.
system used in Internal Medicine clerkships is the RIME system, designed by Lou Pangaro and colleagues at the Uniformed Services University of Health Sciences (USUHS) 2 .
RIME is a synthetic descriptive framework in which students and their teachers can gauge progress throughout a clerkship from R (reporter) to I (interpreter) to M (manager) to E (educator). RIME, as described in the literature, is typically coupled with formal evaluation sessions, in which residents and faculty meet as a group with a clerkship director, during which house staff and faculty in turn discuss individual student progress, and each teacher assigns a RIME designation for each student informed by that group discussion. 3 For example, at USUHS formal evaluation sessions occur every 3-4 weeks in a 12-week clerkship, with a clerkship director spending 15 minutes with each student after the evaluation session to discuss individual strengths and areas to improve. Therefore students receive formal feedback at least 3 times during the clerkship, based on the RIME taxonomy, and the evaluation sessions provide a forum for frame of reference training to ensure that house staff and faculty apply the RIME criteria appropriately when making their evaluations. 4, 5 In addition to demonstrating a high degree of reliability, 2 the RIME system has been shown to be able to identify students with marginal funds of knowledge, 6 those with unprofessional behavior, 7 and those who are more likely to receive low ratings from residency directors during internship. 8 In a 2005 survey conducted by the Clerkship Directors of Internal Medicine, 42% of Internal Medicine clerkship directors reported using at least a form of the RIME system in their courses, 9 and RIME has also been adopted by some Obstetrics/Gynecology clerkships. 10 Nevertheless, the majority of clerkships have not been able to implement the more comprehensive RIME system (such as the formal meetings with all evaluators and the individual meetings with students), citing logistic, time and attendance constraints. 9 One purpose of this project was to assess the feasibility and validity of using the RIME system for student evaluation outside of formal, multiple evaluation sessions and group meetings, instead having attending physicians, residents, and interns make their own individual and independent assessment of the student's progress, using the RIME taxonomy.
The second aim of our project was to investigate the association of RIME ratings and student examination perfor-mance. One should note that RIME is synthetic, incorporating the analytic model dimensions of knowledge, skills, and attitudes into each step, and therefore each stage of RIME is more than the sum of its parts, with knowledge but 1 facet. For example, a student with a strong fund of knowledge but unable to apply that knowledge into effective patient care (such as being unreliable in reporting data, or being rude or unprofessional with patients) would not be considered to attain even Reporter stage. Nevertheless, an underlying assumption is that an improved knowledge base is necessary (although not sufficient) for making the transition beyond Reporter, as suggested by the cognitivist learning theory. 11 An indicator of the validity of this assumption would be to demonstrate predictive ability, that is, if higher RIME stages were associated with measures of student knowledge, such as examination scores. One study has noted that "total teacher points" a student accumulated during a clerkship (as informed by the RIME scale) explained a small (1%) percent of the variance in National Board of Medical Examiners (NBME) Subject examination scores 12 ; however, no study has demonstrated that higher ratings of students on the RIME scale given by individual instructors at the end of a clerkship are associated with better final examination performance. Demonstrating such an association would also suggest validity of our scaleddown RIME process, with individual ratings provided without the calibration provided by formal group evaluation sessions. Finally, a third purpose of our project was to assess whose independent RIME ratings are most predictive of a student's examination performance: attending physicians, residents, or interns?
METHODS
Our Institutional Review Board judged this project exempt from written informed consent requirements. Subjects were all third-year medical students at the University of Kentucky rotating on our 8-week inpatient Internal Medicine clerkship during academic years 2004-2005 and the first 1/3 of 2005-0206. The clerkship consists of two 4-week rotations: 1 at the University hospital and 1 at our affiliated Veteran's Affairs Medical Center. All students are on general medicine teams. During a given month, a team would consist of 2 attending physicians (each supervising for a 2-week period), a resident, 2 first year residents ("interns"), and 2 third year medical students. Therefore, students work with 4 attending physicians, 2 residents, and 4 interns during the clerkship. Each attending, resident and intern independently evaluated students at the end of the 4-week block, on a written form returned via mail to the clerkship administrative assistant. As part of the evaluation, each attending, resident and intern was asked to circle on the grade sheet the RIME descriptor that best matched his or her assessment of the student, in terms of ability achieved by the end of the rotation. The descriptors were those published in the RIME literature: a Reporter is one who is consistently good in interpersonal skills, and reliably obtains and communicates clinical findings; an Interpreter is one who is able to prioritize and analyze patient problems; a Manager is one who consistently proposes reasonable options incorporating patient preferences; an Educator is one who has consistent level of knowledge of current medical evidence and can critically apply this knowledge to specific patients. 2 Our outcomes of interest were scores on 2 end-of-clerkship examinations: the NBME Subject Examination in Medicine, and the Clinical Performance Examination (CPE), a 12-station examination of basic clinical skills, including 8 stations with standardized patients, 2 on chest x-ray interpretation, and 1 each on electrocardiogram (ECG) and arterial blood gas interpretation. The reliability of the NBME Subject examination is between 0.75 and 0.85. 13 The reliability of the CPE over the past 12 years is 0.70 to 0.80. For purposes of analysis, each RIME score was converted to a numeric equivalent, with R=1, I=2, M=3, and E=4, similar to some studies in the RIME literature. 14 Independent variables were students' mean attending RIME score, mean resident RIME score, and mean intern RIME score. Pearson's correlations were used to assess for bivariate associations between the dependent and independent variables, as well as with rotation number, to account for any differences in findings depending on the time of the academic year. Multiple regression analyses were performed with dependent variables of the final examination scores, with independent variables of mean RIME ratings by attending physician, resident, and intern .
RESULTS
Data were received regarding all 122 third year students during the study period. Mean NBME Subject Examination Score was 75.3 (SD 7.0) and Mean CPE Score was 88.3 (SD 3.6). Evaluations were received from 456 attending physicians (93% response rate), 238 residents (98% response rate), and 464 interns (95% response rate). The mean attending RIME rating was 2.86 (SD 0.8), the mean resident RIME rating was 2.87 (SD 0.9), and the mean intern RIME rating was 3.11 (SD 0.8). Attending physicians rated 2% of students at the Reporter stage by the end of the rotation, 35% Interpreter, 36% Manager, and 27% Educator. Residents rated 5% of students Reporter, 24% Interpreter, 48% Manager, and 23% Educator. Interns rated 1% of students Reporter, 20% Interpreter, 45% Manager, and 34% Educator. There were no statistically significant correlations between mean RIME rating by attending physician, resident, and intern, and no correlations between these ratings and time in the academic year. The Figure 1 depicts NBME Examination Score for the entire study sample as a function of mean RIME rating by attending physician, resident, and intern. In regression analysis, independent predictors of higher student NBME Subject Examination performance were mean RIME resident rating (p=.008) and mean RIME intern rating (p=.02); attending RIME rating did not achieve statistical significance (p = .17). This model explained 15% of the variance in NBME Subject examination scores, 8.5% explained by resident RIME rating and 4.5% by the intern rating (the 2% variance explained by attending rating was not statistically significant). The significant independent predictor of CPE performance was mean RIME resident rating (p=.01); mean RIME intern rating and mean attending RIME rating approached but did not achieve statistical significance (p = .09 and .07, respectively). This model explained 13% of the variance in CPE score, 7% explained by the resident RIME rating (the 2.5% explained by interns and 3.5% explained by attending physicians not achieving statistical significance).
DISCUSSION
Our findings represent the first demonstration that independent evaluations of students using the RIME taxonomy are associated with end-of-clerkship examination scores, examinations of both medical knowledge (the NBME Subject examination) and clinical skills (the CPE), adding even further validity for the use of RIME. In addition, this predictive ability was demonstrated even without formal evaluation and group meetings, relying instead on an individual evaluator's independent judgment, a much less logistically challenging process, which would perhaps be more readily exportable to other institutions and other clerkships. In addition, the ratings most predictive of a student's final examination performance were those of the residents. Students often spend more time working directly with the residents than with the attending physicians, and resident teaching is an important contributor to enhanced student learning. 15 Our findings lend credence for resident participation in the evaluation of students, not relying on faculty evaluations alone, perhaps even suggesting that one should weigh resident evaluations more in the student's grade. Our study findings are limited to a single institution, in an inpatient Internal Medicine clerkship. Future studies should consider extending our findings to other sites and in other types of clerkships, including the ambulatory setting. In addition, our methodology entailed transforming the RIME descriptors to a numerical scale, similar to other studies of this instrument 14 ; however, this makes the assumption that the "distances" between successive descriptors are equal, an assumption which could be subject to challenge. Finally, our evaluators had no formal training in applying the RIME system to their evaluations of their students. More rigorous training and orientation to RIME for the evaluators may have resulted in even stronger associations with examination performance.
An important consideration to keep in mind when interpreting our results is that attending physicians and residents differed in the length of time they worked with a student, with residents working with a student for 4 weeks, compared to 2 weeks for faculty. Our findings could be interpreted as indirect evidence that evaluation may be compromised by 2-week attending rotations. 16 One should be cautious in making such an assumption, however. For one, the RIME framework is not designed to simply evaluate knowledge, and the attending ratings could have been based on other student behaviors, such as accuracy in reporting data, or issues of professionalism. Second, as can be seen in Figure 1 , some of the attending associations were attenuated by what could be perceived as misclassification of 2 students as reporters who scored high on the NBME examination (one scored 78, the other 84, for the mean of 81). Declaring attending evaluation as less accurate from data skewed (rightly or wrongly) by only two evaluations would not be warranted. Nevertheless, further research should focus on the effects on student and resident evaluation with reduced attending contact from shorter attending rotations. Although we demonstrated that resident RIME ratings were associated with student examination performance, one should note that the RIME rating assigned to students tended to be high, with an average rating of Manager, and only 1-5% of students receiving Reporter designation, depending on the evaluator. One could contend that as these reflected endof-rotation ratings, that a large number of students would achieve Manager stage at that time, and are perhaps accurate assessments. However, in RIME systems in which groups meet periodically throughout a clerkship, some 14-17% of students may be targeted for further discussion, 3, 8 a much greater percentage of students "red-flagged" as perhaps at risk for marginal funds of knowledge 6 or future internship performance 8 than the 1-5% our end-of-rotation, independent evaluator process identified. Likely, the lack of formal evaluation sessions in our study resulted in a lack of calibration for evaluators provided by group discussion, 3 with subsequent grade inflation. Course directors should consider to what purpose they are using the RIME taxonomy. If the purpose is to assign grades based on the RIME system, our findings suggest that RIME conducted by independent evaluators without formal evaluation sessions would be a valid method of assigning grades, albeit at the risk of grade inflation. However, our modified RIME process may be insufficiently sensitive to detect as many students at risk for future poor performance as RIME conducted in conjunction with formal group evaluation sessions. Further research should compare these two ways of conducting evaluation through the RIME system. Nevertheless, we conclude that a modified RIME system relying on individual evaluations, not coupled with formal evaluation sessions, is feasible and has demonstrated validity in the association of RIME ratings with measures of student knowledge. Our study extends the RIME literature by including the outcome of a clinical skills examination. In addition, our findings reinforce the notion that residents are accurate in their assessment of students, and should be important contributors to student evaluation.
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